Gene transfer to skeletal muscle using hydrodynamic limb vein injection: current applications, hurdles and possible optimizations.
This review focuses on gene transfer to skeletal muscle using hydrodynamic limb vein injection, with current applications, hurdles and possible optimizations. Hydrodynamic limb vein injection is an in vivo locoregional gene delivery method. It consists to administrate a large volume of solution containing nucleic acid constructs in a limb with both blood inflow and outflow temporarily blocked using a tourniquet. The fast, high pressure delivery allows to reach the musculature of the whole limb. The skeletal muscle is a tissue of choice for a variety of gene transfer applications including gene therapy, for Duchenne muscular dystrophy or other myopathies, as well as for the production of antibodies or other proteins with broad therapeutic effects. Hydrodynamic limb vein delivery has been evaluated with success in a large range of animal models. It also proved to be safe and well-tolerated in muscular dystrophy patients, thus supporting its translation to the clinic. However, some possible limitations may occur at different steps of the delivery process. This review points out the interests, bottlenecks and potential improvements that could further optimize non-viral gene transfer following hydrodynamic limb vein injection. This review describes the state of the art hydrodynamic limb vein injection and also proposes avenues for research in the field of gene transfer to skeletal muscle.